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' NOTICES 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation 

3.1n the drawings, any words are not translated. 



CLAIMS 



language display editing operation means to display ±^n7Z7^^1 a Y ^ A m ° tion 

step, and to edit. The I / O data sent from the aforementioned SX™™? ! P ^ 0gram ' S P erform ed by the instruction 
changes into the language with which a program 3^^^ 8 T ^ ° Perati ° n means is ^eted, it 

aforementioned programmable controller iS^SS^^^' 38 3 ladder diagram which 
transmitted to the aforementioned programme M^ST^^^ ** aforcmentio ^ program is 
aforementioned programmable controL™ e tfTmertZ J C ° ntr01 Carried 0Ut » read " out the 

from a motion language to a ladder i^^^S^SZ ™?t * means 
memomes the edited aforementioned program, IJtesTa^Z^T? * * ^1 St ° rage re8ion which 
[Claim 2] The aforementioned I / O date f pS^nrinS^f^ memom f ^ chan8ed P"*™* 

SmeS^ 

natural number N, and the aforementioned 4Zction Set* a £2* ? J* U1StrUCtl ° n N "■*» **» ^tion 0 or the 
size, and the structure of data by things g 3 f0rmat Whlch COnsists of Data ID > an instruction number data 

function to interpret the received aforementioned Mte afc^^ft'^" *" 1 ' ° ^ Station 8 
corresponding to [ in the program date interpretation fimction Tand the kI^^'^? ^ t0 P erform P roces ^g 

data to the user memory I/O function of a 1^ ZZSS rtct of^T ' bMed ° n da * ] 

interpretation function in which perform by the IS™ I / , * P r ^ ammable stroller. The program data 

instruction ID is program compilation, read ^ZtZnlLlttlZT™ ^ ^ afo ^ntioned 
means, make the conversion function from the ribiwnSffi^i^ SfSTT* ^ St ° ra8e 
transform processing, and the date is made to store in the aZIS?^ \ ^ l dlagram perform ,adder duff™ 
program write-in function to the programmable^^tSST^ St0ra8e faas ^ m <*™- It is a ladder 

function when the aforementioned ir! hSn iD 1 TotZl *fT" ¥ aforementi ^ed I / O date interpretation 
aforementioned program date «o«^flS^^^ 1 ?^! Md • ^ P^gram date from the 

aforementioned programmable co.llh^SSSS^XS " ^ ° f 3 ladder *> ^ 

aforementioned program controller and the ribSSS^SSSi^- ^ory I/O function in which I/O of the 
interpretation function when the aforementioned ESS in ^ Performed by the aforementioned I / O data 
[Claim 5] Programming equipment o^^SS^S^Z * ^ and pr ° 8ram « r ^set. 

The = structure of the ladder' diagram ^£^1^^^^*™^^ the following, 

ladder diagram is motion data processing to which process! setfn S Z t t f °«ioned motion language to a 
date of a servo control etc. by the next rrtotion "carded out W ? ^ P^ 68 ^ 8 3nd t0 USe ** 

processing which creates the date used by the ladder dC 7Z IT , \ T?™ C ° ntro1 P roce ^g which performs 
the 2nd of periodic processing and ^sJ^^°^S^^ ? ^7 T" 86 Pr ° 8r3m ^ * ta 
aforementioned motion date processing created and the wL . tC ' s^ 1 ™ 1 ^ with control from the 

in the 3rd of periodic processing, sets tf ££££ ^1™^ ^f^,* " ladder dia8ram * it is 
statement are consisted of, only the instruction of me E?, ™ 0unded ^"knag the program counter as conditional 
processing of the same program counter is SS^^^^™^T^ " 31 ^ ° f execution > and 

processing which is in the 4th of periodic pLSSf EJ2 5th of ^^■""^ COmpleted Motion data "-put 
aforementioned user date outputted to tteib«eS^^^Si?? C ° ntr01 T^" 8 wWch Creates the 
processing, and outputs required motion data to the t&^SS^^T^ "*? ^ C ° ntro1 ' 3nd periodic 
processing of the above 2nd. aiorementioned servo control based on the execution date of motion control 
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o7*r^~ 

programmable fL^^^^Sv^Z^^^T^ ^ P r °g ra ™8 method of the 

aforementioned motion wlTa SStaS^ST 8 ^ ^ sfo "™T processing. the conversion fnr.ct.on from the 
claim 6 ^K^7Zi°"*^v!S^™^r t ""f ° f P"*™™"* according ,„ 

from the aforementioned motion laneuaee to a ladder * fl «m,™ ic 1« iT !<■ 8 " diagram. The conversion function 

which made the same as the aforementioned £ta ffi of LT"™ ^ f ° r aforementi °^d response data 

pnbhshed for ,„ ■£ -«SSSSSSitS, *" ^ ^ *— 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Inventionl 
[0001] 1 



the conventional technology in the motion language *SSZ^£? f , !* Wh ° had C0DStructed ** V«Vma * 
programmable controller which describes a priSme mohorTE ? inStruCtion ste P" Moreover? the 

step as the programmable controller which describe" ^T^Se^ " Perfomied ^ * e ***** 

gage, etc., and performs a program by fixed-cycle procesZTs TZllf f ^ mstructio » a structure DORAN 
sequence control and motion control, and a means K ^ f*™ sequence control in order to perform both 
purchased separately, and the problem of havmTto °^ and P erf °™ a program by the instruction sten 

programming equipment and the method of a progran^bTe ^ y * here ' this ™ mti ™ *™ at offering the 

aforementioned motion language display editing operation , ^' "? T to edlt ' 7,16 1 7 0 data sent from the 

program is performed by fixed cycles, such ^SX^ZmST"' * ^ ^ ^ lan ^ e ^ which a 

nd r n e T ed m0t i° n langUage - The aforementioned P roS I «tS^h pr °»* ble controller has, from the 

and it has the control means which consider read-out of the^SemeZ7 P 2 aforementioned programmable controller, 

programmable controller. The conversion functional ZZ fromTmoZl ^ting as the aforementioned 

equipment of the programmable controller charactered bv £„! T 10 3 Iadder dia & am > lt is Programming 

region which memorizes the edited aforementione Warn tdtoSST ^ ^veSrage 

the programming equipment of the programmable cSleTXfc f 8 81 ° D Whlch memo ^es the changed program In 
cycle, and has a motor control SuJJ^^^^^^ P"*"* as a ladder diagram, to'a 
display the motion language with which a ptomm^^S^^ tl0D m ^ wa ^ ^ editi °g operation means to 

from the aforementioned operation means, ^ZSSSSSS ^ ^ ° n St6p ' and to edit > ^erpfet tne I o2™m 
such as a ladder diagram which a prograrnnSe ^ ^ whkh 3 P T0 ^ m is Performed by fixed cycles 
transmitted to a programmable con^erTa^^ ZS^^^^T ^ aforementio - d P^rarr i » " ' 
to have the storage region which memorizes the contoSSXhl? T" mCm0iy ' Since il had a stor age means 

which hears the changed program and to carry out The p3 m rtl^^ ' ,f ^ ed,ted pT °^ and ^ borage region 
programmable controller for both -equence^^^^ ^ f ° r * user can chosen by one set of a * 
that a means to program in a motion language, without a^T™! T Pr0gram ^ ui P ment An effect special 

Fograrnmable controller itself can be offered fato ^SSS^ J T*" 8 P r °g™°le controller* the 
becomes the same even when a user uses it wi h wha^e of^n ' T* mCth ° d of P^amming a motion language 
programmable controller of another model, the ^Z^^^.r m ^ * if > whe " 

a user programs with the 

[0005] Invention of the claim 2 of this invention is nroSZmS? "fessary to newly master a program is accented 

characterized by the aforementioned I / oTSSS^SZT ^ coamj to £ 1 

nstruction ID and data size, and data. 8 f 1/0 data format wluch insists of Data ID, an instruction typ7 

[0006] It is the format to which invention of the claim T, «f • <- 
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f *»P me "t of the programmable controller according to claim 2 characterized for it being the format which 
consists of Data ID, an instruction number, data size, and the structure of data by things 

adder H,wf °^° f \ ° f tWS inVen , ti ° n thC conversion means from the aforementioned motion language to a 

JSSSSTS reC f ved 5 forementloned 1 1 © data is interpreted by the aforementioned instruction ID. The I / O data 
™™™hi T n ft T Pr °, CeSSmg corres P° ndin 8 to I - Ae program data interpretation function and the 
programmable controller / based on the interpreted data ] data to the user memory I/O function of a ladder program write-in 
function and a programmable controller, When the aforementioned instruction ID is program compilation, ft perf^Tbv me 
aforemennoned I / O data interpretation function. Specification program data are read frfm the aforementioned pro^m data 
storage functional means. The program data interpretation function in which make the conversion function from the 
aforementioned motion language to a ladder diagram perform ladder diagram transform processing, and rne Zis made to store 
in the aforementioned program data storage functional means, When the aforementioned instruction ID is P rogra4 ^oad i 
performs by the aforementioned I / O data interpretation function. To the programmable controller W u££££SS£f' 
program data from the aforementioned program data storage functional means" and performs the begiiintg of a aSdf pro-am 

T^Zt^Z 0 ^^ C ° ntr0ller ' 3 l3dder Pr0gram ^on When *e b&^LJ^S^S^ 

c aim 3 XTcSk P T*1 C0Unter reSCt " iS P ro 8 rammin 8 * the programmable controller according to 

W ? f y P u g ±e Pr0gram COntr ° ller 3,1(1 me user memor y V0 ^tion - which it is alike and I/O of the 
^SSSJST 1 ^ af ° rementi0ned USer is P erf <>™ d by the aforementioned I/O data 

frST*™ °, f the , daim5 °, f this invention the st ™ture of *e ladder diagram after compile of the conversion function 
th^f T motion language to a ladder diagram Motion data processing to which processing set in ordeTto be in 
£ th ° d * pr0CeSSmg and ^T *» ^ ° f 3 SerV0 COntro1 etc - ^ ^ next motion control processing i carted out IHs 
a nSn ^"h , K P r0cessm 8' ^ ,adder dia ^ of the compile result of the motion language program whichTers such as 
a position, a speed detection etc. symmetrical with control from the aforementioned motion data procef sZ treated id the 1 s 
motion con^ol processing which performs processing which creates the data used by the further LkJXSS^^i 
"Si ? ?! " : pr ° Cessi °8 and consist of sets of two or more instructions surrounded considering the pro-am coSr^s 
cond tional statement and at the time of execution, a period is straddled until only the instruction of thl Zul SlZoZm 

6d and t eXecution I s com P leted - ^e ladder diagram by which pressing of the sat p rog tm couE 
performed, The 2nd motion control processing which creates the aforementioned user data outputted to the aforern^ntioned servo 
I hteH t 15 m *?■ 4 * ° f P eri0dic P rocessifl g and Performs actual motion control, Are in the 5th o ^oS ^SSjSS 
is based on the execution data of motion control processing of the above 2nd. It is programming equipmen of the 

[0009] The diagram of the compile result of the aforementioned motion language program to which the aforementioned user 
created mvention of the claim 6 of this invention The ladder as which it confisJ of mStings ^^SSSS^L 

7^teZT C af0 « 10ned Pr08ram C0Unter by Ae conditionaI ex P" which consists 5SSSe!iSE 
and the ladder program m the aforementioned conditional expression expresses a part for each imtruction fo each 
aforementioned program counter, When it consists of conditional statement whichsupervises co^^<^L*k» and 
completion of an instruction becomes truly, the aforementioned program counter is programming equipment of me 
programmable contioller according to claim 5 characterized by making it change totiieLxt insLS 
0010] Invention of the claim 7 of this invention has a motor control functional means and user memory by and the 
aforementioned motion language display editing operation means Perform programs, such as a ££S£i£ t ^ fixed evele 
and it sets for the conversion functional means from a motion language to a ladder diagram. If the motionTi?uage with wWch a 
program is performed is displayed and edited by the instruction step The I / O data sent from the aforemenSd Son 
anguage display editing operation means is interpreted. It changesinto the language wilh^S.^SSSSSby fixed 

a=fol^^ 

aforementioned I / 0 data by the aforementioned instruction ID, and if the instruction ID of iuES to is a program 
compilation demand, the aforementioned program data interpretation function When the aforementioned Action m is 



8/19/03 5:29 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



diagram. The conversion fiSfi^JLj___S_ZS^ aforementioned motion language to a ladder 

/ 0 data of the specified I/O data foZt th SSS^TSS^^T t0 ' diagram iS attached for ****** the I 
aforementioned instruction ID, and Se ^SSSSSSl iS^ T^T™ MeTp <« data by the 

program data lead, a program data 1 ght 0 £ ott t f " ' ° f 2 PWgiam C0Unter Iead ' a 

demand of either specification o^Z^Z^S^T" T ' 1 ' ° ^ 11 i$ SUpP ° Sed ** if is * e 

aforementioned specific demand to SfmS^Z^S^ P ^ * mt ^ retatl0n A t *e time of the 

program counter reset of the ^SSS^^^^ ° f a ^ ram da * «**«. « 

data interpretation function, the aforementioned SrS^ J?; 3 * Perf0imed by aforen ™tioned I / O 

program counter is led from a piognm^SSSteSS the f*"""*"* programmable controller A 

the aforementioned programmable co«r as JeTnonse dt 2 * e /°f™ ned specific demand. The data read from 
the aforementioned response dam St ke for £7o emen, ZZ r * f n T d ^ ^ aforeme ^oned data ID of 
response data which made the «Ju^S^^S!St!S^ ™f *!? In ^ f ° r Mentioned 
motion language editing operation function SSl £ ™£ J aforementioned demand data, and the aforementioned 

programming method of the P rogTarn2ble conu£ ^ d L^T , ^ ^ data * is ft is 

response data -published^ 

path expresses the infi»^^ ft __n^ 5j_ *! T " iMcribed ° n * 

diagram as a program means of the pr 0g rZZor^dbT±X^cZT n " e ? la ™ d Jf^ 8 * e Case of I one ] * e ^der 
the whole equipment of this invention. The se^frol r SS^^T^? ?* ^ diagram Showin 8 me outline of 
is controlled and a programmable co B M^^iS^20r mai u, pr °8 rammable con ^ ] by which 1 
controlled from a servo control. A servo motH fa^Sd bt Si P ; 08rammable and 4 are servo motors 

by instructions of a programmable controller 7 A^ZZZ^l 01 ase .™ control 3. A servo control 3 is controlled 

the program described by the ladder diagram A^oSTZ ___??! 2 P ubhsh "^tructions to a servo control 3 based on 
equipment 1, and it operates based on it Moreover ^thSuSZt t \ pr °f ammable contro ^r 2 from programming 
performs a prograrnn!able controller 2. ByS^^TtSSS ? ^ d f ^ pr0gram 6C > uipment 1 als ° 
language by step instruction is realized byadd^ ^^SSSf^Z? ™ 
controller 2, a servo control 3, and a servo moto • cStSTS ^ Chan8e to a P ro S ran ™able 
programming equipment 1 . Y " Therefore > the foUowmg explanation is given centering on 

> add " diagram. Th^ 

program data storage function 23, and the convers on Son 24 it * T ° peration 22 > * e 

language editing operation function 22^S^Z^^1 . l ° a ladder dia S nun - ^ motion 
stores them by the program format to Z ^f? 000 » 3 USer > a dis P la * and a " mention monitor, and 

data storage function 23. Moreover me motion SSSIpS* Pr ° 8ram USCr Created was s P ecified b y Program 

format specified to the con.JZ ^ZT^Z^Z, T an ****** ^ * e ^ data 

motion language to a ladder diagram mtelete the 1 1 ^date of Ef ^ The C ° nVersion 24 fr «™ a 

download, lead of a program counter, aSZh^S^£t * ^ "* pr0gram COmpilation . 

Kfa^ctt^^^ 

is constituted by data ID inrtn^ to£?5 34 ^.J? 3 J J ^ ^ * e 1/0 format 3 1 

assigned to each demand data, in order that me motZhZZeZif' V™ ? 5 ' ™ d ^ 36 ' Data 10 32 are ^q^ly 
to the demand data from the conyersionZZnT&^Sa^l ° P T^ 22 distinguish me r «ponse data 

demand data is a lead demand and ^S^i^ ^^^J 0 * ^ d,agram - If dist ^hes whether the 
the demand will surely come on the confrary Lection ffi 34 L v S * * ^ demand ' ^ response data t0 

342, the program counter lead 343, the program Sead 3^ ft ™ P i °f C °, mpilation 34 1 . ** program download 
is. By Instruction ID, the conversion fa^ £XLT^r ™? T 3 . 1 !^ . 345 > and ^ P^gram counter reset 346. It 
interpretation of data. The data size 35 expresses tesLZ Z S?X f \^ deteTmill ° s * e rnethod of an 

instruction ID. expresses the size of the data of data 36. The content of data 36 is determined for every 

format of an instruction and, t**!z^E£^^T^ ?"£ iS ' d " W ^ 3 iS showin 8 ^ 

data 36 of a case. For an inM^uc&^Z^S^fS^^r " dis P Ia y s ** detail of the 

a program data structure format and 42 / data si£and46 1 data T^e 1 ^ " nUmber and 45 ' Data 10 a " d 44 are [ 41 / 
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dynamics (Change Dynamics), A home axis (Home Axis) and a MUBU axis (Move Axis), GYARESHIO (Gear Ratio) a jog 
axxs (Jog Axis) Scale SHIEIEMU (Scale CAM) and SHIEI em-on/OFF (CAM On/Off), Servo-on/OFF (Servo O^Off) an abort 
motion (Abort Motion) Geanng-on/OFF (Gearing On/Off) and a reset fault (Reset Fault), A DEFA in position (Define ^PosS 
and an increment position (Increment Position), Latch-on/OFF (Latch On/Off), a latch target (Latch Target), The IfeTent (If 
Event) and an on-time (On Time), A restart program (Restart Program) and a start (Start), IEWORUTO (Iffault) and a ( 
suspension program (Suspend Program), And (End) message out ('Message Out), There is a message in (Message In) set 
variable (Set Variable), programmable limit switch (Programmable Limit Switch), and call block (Call Block) The 
transformaton rule from a motion language to a ladder diagram are decided by the instruction number. The data size 45 
expresses the size of the data of data 46. The content of data 46 is determined for every instruction number 
rnethn HnfT 1 ^ ^ m ^ T^" 8 circumferen <* circuit of the function to realize the step execution 

to a^aHHer Hia ^ * by the Conversion from moti on language of this invention 

to a ladder diagram showing circuitry. 24 - for a I / O data interpretation function and 53, as for the conversion function from a 
motion language to a adder diagram, and 55, a program data interpretation function and 54 are [ the conversion ftmction from a 
motion language to a ladder d,agram, and 52 / a ladder program write-in function and 56 ] user memory I/O r^ctTns ^ 

srT e H c r oller m a p™ 8 ™* 6 controiier The conversi ° n 24 & ° m • ■»*» s^sSLn 

consists of a ladder program write-m function 55 and a user memory I/O function 56 with a programnfabk controller to E / ^) 
to 1 iSh ^T 11 52 ' ^ Pr lf am ^ intei P^on function 53, the conversion function 54 from a motion language 
^tt IE /nTT ble t er ■ Tbe 1 ' ° ^ "n 52 interprets the received I/O data by 

instruction ID 34 The I / O data interpretation function 52 makes the ladder program write-in function 55 and the user memorv 

sT 6 3 pr0g ™ We T tr ° ller Perf0mi PI0CeSSin8 corres P^ing to data to the program Z I tZ JSST 
function 53 or a programmable controller based on the interpreted data. The program data interpretation function 5 T s 
performed by tiie I / O data interpretation function 52, when instruction ID 34 is 1 (program compilation! ^rTprograln data 

SSSKS T ads spe f ca lT, p T am data from the prosram data ***** iZ^TSZ^on 

[0018] The ladder program write-in function 55 is performed by the I / O data interpretation function 52 to a programmable 
controller, when instruction ID 34 is 342 (program download). The ladder program write-in function 55 reads 3Son 
program data from the program data storage function 23 to a programmable controller, and perfonS the beginnW Z 'alSder 
STf m Jf? F** 0 *^ to ^. The user memory I/O function 56 with a ^ aV LJS^SS^^Z 

flie I / O data interpretation function 52, when instructions ID 34 are 343 (program counter lead) 344 (prog am lulZ) 345 

SSSS iSf m££T m counter reset) - F0I ^r r memo * ^ 56 a i^SSSfiSS^ 5 

mstruction ID 34 is 343. At Ihe time, a program counter is led from a programmable controller. For the user memorv I/O 
function 56 with a programmable controller, instruction ID 34 is 344. At the time, specification p^mTteTS from a 
programmable contro er. nstruction ID 34 is 345. At the time, the light of the specification pioJ^taVcSS ouUo 

toTrTin^ 1,er - InStmCtl ° n ID M " 346 ' At * e * iS a Pr ° 8ram C0UDter 341 »^ - laoSS?-^ 

CJ^ re 7^^.^ ti<m d ? endin8 ° n 3 P r °8 ramm able-controller kind To the conversion function 54 from a motion 
IhI ^ anda P^ rammable controller ' since " » only three functions of the ladder program wS-in 
function 55 and the user memory I/O function 56 with a programmable controller By creating three functions of the tedded 
program wnte-ui function 55 and the user memory I/O function 56 with a programme confrX fTe w 

SoTt nfr ° K r *"* t0 ^ C uT erSi ° n ***** 54 fr ° m 3 -tion language to a ladder diagr rn, and a programmable 
controller To a user, ,t becomes possible to completely offer the motion language editing operation Lction 22 STTe same 

CC ^ ° Peratin8 inStrUCti ° n ° f 3 m0d ° n pr ° 8ram ***** can be'come etema according 0 £e 
structure of this function even if a programmable controller changes, it becomes unnecessary to master the operaTi insLtion 

1^7 P f r ° 8 T ^ Ctl ° n ^ if 3 P roerainmabl « roller changes for a user, and one set of a JSJEXST^ 

221*^?! ^ control and motion control, it becomes unnecessary to purchase separafeTyT 
ToS^ JT H J SUPP °1 S 3 l3dder di ^ 311(1 the P ro ^mmable controller which supports a motion language 

E!7™T 1S dnw,B f ? h0Win8 the co^osition of the whole ladder diagram after compile of the conversion funcS 
from the motion language of this invention to a ladder diagram. As for the ladder diagram program of the comn le reS oHhe 

created [ 61 ] 64 for the ladder diagram structure after the conversion in a ladder diagram from a motion language and 62 and 
65, the 2nd motion control processmg and 66 are motion data output processings. The ladder diagram strSe 6l' after the 
onversion in a ladder diagram from a motion language is constituted by the motion data mpufproce" ffS^ iSSS, 
S P^T' , ' ,add , er diagr3m Pr ° gram 64 ° f Com P ile result ° f A* nation language program which £ Tu° e ? 
SSdiJi^t ° n C °f P ;° CeSSin8 65> 311(1 ^ m0ti0n d3ta 0Ut P ut P rocessin g 66. The motion data mp^processLg 62 is 
,? P i d H , % ginmng ° f PC ,? dlC P rocessin 8- The P rocessi ng which sets in order that the motion date mpufprocessS 

S^I ] J hC I 8 ' m0tl °" C ° ntr01 proc f ssin 8 63 P erforms Processing which creates the date used by the ladder diagram program 64 
of the compile result of the motion language program which users, such as a position and a speed detection c eSe"aS 2nd 
motion control processing 65. The ladder diagram program 64 of the compikresult of the motion language p ogTm w2 ^he 
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program counter. Only the instruction o ? the va ue of , ™™ T . mStmctl0I | s °™ded as conditional statement in a 
period, processing of me same p^m^^^^ST' ? ? ° f execution - Ra ^g over a 

performed but the user data for ou SiuW to eJv c ^Z^AT L o'T" ? com P leted - Here - **ual motion control is not 
motion control orocess.W fi^^ZT * * * "T 1 ? ' me 2nd motlo « control processing 65 is created. The 2nd 
processing which outputs^ con^Jo , p« t l a SS^SSZ T' « P^rms 

of the compile result of the motion language p oi &e uS cre^H T" . ^7 * hdder diagram P r0gram 64 

created. The ladder diagram program 71 o 'the Si *f Z™, f ^ m0tl ° n langU3ge P rogram which user 
meetings of a block of the iJL^g^S^^S^^^ "T™ wWch USer created c « of 

ladder to which the DAPU log ram in cSEalS^ ™ 1? ^ by conditional expression. It consists of a 
conditional statement which Ipcn^^S^S^^*^ ""T^*™ *" ** Pr0gr3m C0Unter of each of. and 
counter will change to the next i«on P If COm P letl0n ° f a * ^traction becomes truly, a program 

En^To^ 

format specified to f^^^^T^^J^ 22 P*"* 



ion is carried out is explained 
' les an instruction by the I/O data 



YES at Step 802) . The program data interpretation function 53 i perform d bv 'the T*/" n A ! T" COm P ,lation demand & 
instruction ID 34 is 1 (program compilation), that is, the program ^da« IhcM,, rpretahon function 52, when 

was specified from the program data storage function 23 f__? jJS^ Pr0gram mter P retation 53 

language to a ladder diagram is made to perform ladlr nro^m I"" f P i 3) ™ C conversion 54 from a motion 

54 from a motion language to a 1^S^^ 1 SS22ST 777* ^ ^ ^ C ° nVersion 
mto a separate ladder program every instruction ZS 44 ( S i T^ i ? )] * * bMed and changes 

function 23. (Step 808,809) . 1 P 8Uo ' 807 -' Tne «»ta is stored in the program data storage 

instruction by the I/O data format specified to me^Sfon ton 94 ^ ° Perati ° n 22 P ublishes 311 

. The conversion function 24 from lmotionlZZ71Z^Tor 7 ' langUage t0 3 ladder «**"«•■ (Step 901) 

format. (Step 902) . In the conversion fimSSXX! a m^on *5 ■ 7 ° ° f ^ Spedfied V0 data 

function 52 interprets the received I / O data by El ^ m' ^l? 813 ™' ^ 1 ' ° data fetation 
counter lead demand The program data interpret^ ZcZ 53 SSSS^ll??^ " " * " * " 3 Pr ° gram 
instructions ID 34 are 343 (program counter lead) 344 ( v ZZn , dTl/XS w ° f" 8 ""station function 52, when 
reset). For the user memory I/O function 56 with a 'i^™ data and 34 * (program counter 

counter is led from a programmable controlled ffltoSTrKSSS' T^""' ID 34 " 341 At me time > a P r °g' ai » 
created as data to demand data. (Step 904) . At Ms Le the data m P ™ grammable Roller as response data are 

demand data. The motion language editing ^SS^SS^ fT^ ™ ** "** 38 ^ ID 32 ° f 
w.ch.manddata.s.Thecreatedre^ 

by the I/O data format specified to the ^S^^S^SS^Z^T 8 ° peratl0n 1 f H nction 22 Pushes an instruction 
conversion function 24 from a motion lanjniaw to aSS *. ? a f gUage t0 3 ladder dia 8 ram - ( Ste P 101) . The 
(Step 102) . In the conversion function 4 S . .^SS^STto 1 ^ f ' ' ° ^ ° f ^ SpeCified 1/0 data ^ ormat - 
mterprets the received I / O data by mstruction IdT 4 l e Sl S^ 1 ^ Station function 52 
demand The program data interpretation function 53 isTerfoSv Z I / T ? * " lf " « " 3 program ^ lead 

1 03^ F 6 3 (pr08r3m count " lead), 344 (program ite lSd^ 345 (^og^am date HEhTandSe 6 !"^ 011 ^ ***** 111511110110113 
103) . For the user memory I/O function 56 with a nmm-amm^u / £ n 8 and 346 (P ro g ra m counter reset). (Step 

are led from a prograrnmable controller. ^^SS^^S^S^TS ™ " " ^ At Ae pr0gr3m data 
demand data. (Step 104) . At this time, the data ID 32 : XTS " T POnSe dat3 3re Created as data to 

mohon language editing operation function 22 ii & SSd^S^ ^ 38 ^ data ID 32 ° f demand The 

it is. The created response data are published to th< ^ motior^ t0 *e response to which demand data 

the instruction ID in the I/O data foLt of tWs invenTon h ^ 8 S T* 1011 22 - ( Ste P ^5,106) . Thus, when 

flow chart of drawing 8 , and it islSSS^S^ for e^T "T^ 0 " ° f 341 ' * * pr0Cessed corresponding to tne 
c = pondmglolA 

[Efrectofmelnventionjlnmeprograrr^ge^pmentofmep^^^^ 



8/19/03 5 29 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



performs programs, such as a ladder diagram, to a fixed cycle, and has a motor control function and user memory as a full 
account was given above An editing operation means to display the motion language with which a program is performed by the 
instruction step, and to edit, Interpret the I / O data sent from the aforementioned operation means, and it changes into the 
language with which a program is performed by fixed cycles, such as a ladder diagram which a programmable controller has, 
from a motion language. The aforementioned program is transmitted to a programmable controller. Read-out of a programmable 
controller and user memory, Since it had a storage means to have the storage region which memorizes the control means which 
write in, and the edited program, and the storage region which memorizes the changed program The program means optimal for 
a user can be chosen by one set of a programmable controller for both sequence control and motion control, moreover, this 
program equipment An effect special [ that a means to program in a motion language, without adding reconstruction to the 
existing programmable controller at the programmable controller itself can be offered ] is done so. Furthermore, since the 
method of programming a motion language becomes the same even when a user uses it with what type of programmable 
controller by it, when a user programs with the programmable controller of another model, the remarkable effect that it is not 
necessary to newly master a program is accepted. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 Drawing showing the composition of the whole equipment of this invention 

[Drawing 21 The block diagram showing the composition of the programming equipment of this invention 

[Drawing 31 Drawing showing the I/O data format which this invention specifies 

[Drawing 4] The program data format which this invention specifies is shown, and it is (a). Drawing of a program data structure 
format, and (b) Drawing of an instruction data structure format 

[Drawing 5] The block diagram of a function which realizes the step execution method of the motion language using a ladder 
diagram by the conversion function from the motion language which becomes this invention to a ladder diagram 
[Drawing 6] Drawing showing the composition of the whole ladder diagram after compile of the conversion function from the 
motion language in this invention to a ladder diagram 

[Drawing 7] Drawing showing the composition of the ladder diagram program after compile of the motion language program 
which the user created by this invention 

[Drawing 8] The flow chart showing an example in this invention by which program compilation is carried out 
[Drawing 9] The flow chart showing an example by which a monitor is carried out in the program execution step in this 
invention 

[Drawing 10] The flow chart showing an example which carries out the monitor of the variable (program data) of the program in 
this invention 6 
[Description of Notations] 

1 Motion Program Equipment of Programmable Controller 

2 Programmable Controller 

3 Servo Control Controlled from Programmable Controller 

4 Servo Motor Controlled from Servo Control 

22 Motion Language Editing Operation Function 

23 Program Data Storage Function 

24 Conversion Function from Motion Language to Ladder Diagram 

31 I/O Data Format 

32 (I/O Data Format) Data ID 

33 Instruction Type 

34 Instruction ID 

35 (I/O Data Format) Data Size 

36 (I/O Data Format) Data 

41 Program Data Structure Format 

42 Instruction Data Structure Format 

43 (Instruction Data Structure Format) Data ID 

44 Instruction Number 

45 (Instruction Data Structure Format) Data Size 

46 (Instruction Data Structure Format) Data 

52 I / O Data Interpretation Function 

53 Program Data Interpretation Function 

54 Conversion Function from Motion Language to Ladder Diagram 

55 Ladder-Program-Writing-Function to Programmable Controller. 

56 User Memory I/O Function with Programmable Controller 

61 (Conversion-in Ladder Diagram Back from Motion Language) Ladder Diagram Structure 

62 1st Motion Data Input Processing 

63 Motion Control Processing 

64 Ladder Diagram Program of Compile Result of Motion Language Program Which User Created 

65 2nd Motion Control Processing 

66 Motion Data Output Processing 

71 (Compile Result of Motion Language Program Which User Created) Ladder Diagram Program 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

3. In the drawings, any words are not translated. 




[Drawing 1] 



2 ^n^r^-ryyua y h d-_> 




[Drawing 2] 




24" 



&&&& 



[Drawing 3] 



1 of 6 

8/20/03 9 09 AM 



http://wvw4Jpdljpo.gojp/cgi-bin/tran_web_cgLeije 



t 





7* 








(4byte) 


(lbyte) 

— H 


Clbyte) 

-H 


(4byte) 


(T^IMXfcfcbyte) 


32 


33 


34 


35 


1 ^__J 

36 



0-4294987295 ©«ffT*« a 

341 tt7*D 3yy<^^ 
342ttyo^5A ^^ycr-K, 
343tt7 f n*r?A*. > yj y _ K% 

346li7'D^5A*,?y^ h- c ^ 5o 
0-4294967295 CD^ T* S 0 

[Drawing 4] 



2 of 6 



8/20/03 9 09 AM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eij6 









^-__L^c^7^r-^«tjS7*-^7 h 


(a) 










• 


















42 ^7 , -^fl|Jg7 4--V y h 


(b) 


(4byte) 


(lbyte) 
1 k 1 


(4byte) 
1 1Z^_J 


(f-^^^Xfl^byte) 


7 


43 


44 


45 





0-4294967295 <0&teT* 



Block 
Group 






ft 8 


Block 
Group 






% ' $ 


Motion 


Change 
Dyamic 


o 


mm. 


Logic 


If Event 


15 




Motion 


Home 
Axis 


1 




Logic 


On Time 


16 




Motion 


Move 
Axis 


2 




Logic 


Restart 
Program 


17 




Motion 


Gear 
Ratio 


3 




Logic 


Start 


18 




Motion 


Jog 

Axis 


4 




Logic 


If Fault 


19 




Motion 


Scale 
CAM 


5 


W^CAM© 


Logic 


Suspend 
Program 


20 


yo/7iO 


Motion 


CAM 
On/Off 


6 




Logic 


End 


21 


x>K 


Motion 


Servo 
On/Off 


7 


*-*tf©GN/0FF 


Conun 


Message 
Out 


22 




Motion 


Abort 
Motion 


8 




Coram 


Message 
In 


23 




Motion 


Gearing 
On/Off 


9 




Misc 


Set 

Variable 


24 




Control 


Reset 
Fault 


10 




Misc 


Programmab 
Limit Switc 


le 

h 25 




Control 


Define 
Position 


11 




Misc 


Call Block 


26 




Control 


Increment 
Position 


12 








Control 


Latch 
On/Off 


13 






Control 1 


Latch 
Target 


14 





0-4294967295 ©Sftgr* S d 



[Drawing 51 



3 of 6 



8/20/03 9:09 AM 



http://vww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



22- 



23- 




_ 



52 

4- 



24, 



56 



53 



54 



7 y-yj rfyA^o 



nets— *>>*y 



7\ 



PLC's 



it 



7~VV- 



[Drawing 6] 



(A7j) 



TDrawing 7] 



Sl©*-f B yfe|„aH__^ 63 




4 of 6 

8/20/03 9 09 AM 



http://vvww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLeije 





T 


/* START */ 




IF PC = n THEN 








IF COMPLETE 


= 1 THEN 


PT — « 4- 1 




END_IF 




END_JF 




/* SERVO ON */ 




IF PC = n + 1 THEN 








IF COMPLTE = 


= 1 THEN 


PC = n + 2 




END_JF 




END__IF 









3 >j <>T ^-y-f 7^7A 



iu 

IF (ftftsD 
THEN CJfcl) ELSE 

ELSE (3t2) END _IF 

"PCttBt,\ *£©£7lc:teffl**o 
(702) 

(703) 

<704) 

(705) 

COMPLETE 



6 



Drawing 81 

( START *gff* 



;t7 7" 

802 




7r^f /U£T 



FC=1 
n= 1 




IF PC =n THEN 

IF COMPLETE = 1 THEN 
PC = n + l 

END_IF 
END_IF 



a) yA^Jf-^&S 

b) *-^ a yfiMI 
c) 



"out* *Ntntffll*2:LT 



END 



[Drawing 91 



5 of 6 



8/20/03 9:09 AM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



( START 901 




PLCct.OPC*K*f_-fr. 



XT? 7 
- 904 



" 905 



*<of_©*!H* 






^907 






XT?? 



END 



J — 906 



END 



908 



PLCiiT'o^v^u 



101 



^BTTa^AO^ iju9? u?-*) «-«*^-BD 
{ START 1Q1 




FIX J; St*- 



^103 



104 



106 



— 107 



END 



XT? -f 

3k_^108 



END 



\ Xfy^ 



106 



[Translation done.] 



6 of 6 



8/20/03 9:09 AM 



